ABSTRACT
INTRODUCTION
The purpose of manipulator control is to maintain a prescribed motion for the manipulator along a desired time-based trajectory by applying corrective compensation torques to the actuators to adjust for any deviations of the manipulator from the trajectory. Recently, various control techniques have been developed for this purpose and most of the control schemes emphasize nonlinear compensations of the interaction forces among the various joints and control the manipulator at the joint levelz~'.9,'6,2z or the hand level. 14,20.21 These control algorithms are inadequate because they neglect the changes of the load in a task cycle. These changes in the payload of the controlled system are significant enough to Figure 1 . 
where Kv and K, are, respectively, n xn velocity and position feedback gain matrices. They are set to 120[(n-m)/(rad/s)])16 and {100[(n-m)/(rad)]})6, respectively, to achieve near criticallydamped response of each joint. Although a better performance could be achieved by varying these gains, we kept them constant because the internal control of the PUMA robot arm has fixed constant feedback gains. 
